The aim of this research activity was the in vivo evaluation of anti-inflammatory effect and acute toxicity of the crude methanol extract of Viola serpens and its various fractions. For acute toxicity test a dose of 2 g/Kg was found to be safe. The Wistar albino rats were used for the models of Carrageenan-induced paw edema (CIPE), histamine induced paw edema (HIPE) and xylene induced ear edema (XIEE). In CIPE and HIPE models all the fractions and the crude extract mostly showed more significant responses in all the three test doses from the 2 nd till the 5 th hour. These effects may be the results of certain compounds which may resists or inhibit the histamine, prostaglandins or mediators of the mast cells. Similarly, in model of XIEE both the crude extract and n-hexane fraction showed significant inhibition (P< 0.05) in a dose dependent way. Whereas, the other tested fractions showed topically subsided effect at 300 mg/kg, suggesting that fractions act by inhibiting the enzyme phospholipase A2 (PLA2).
existence of glycosides, flavonoids, alkaloids, saponins and tannins along with methyl salicylate, mucilage, sugars and violin gum in the plant [6, 7, 11]. Its constituents responsible for the antioxidant activity are ascorbic acid, peroxidase, ascorbate oxidase and catalase [12] . The present study was conducted to prove the anti-inflammatory potentials of Viola serpens as the same activity has already been reported from the other species such as Viola betinocifolia [13] .
Material and methods

Plant collection
The plant collection was done from District Shangla (Village, Puran), Khyber Pukhtunkhwa, Pakistan, (April, 2011). Dr. Mohammad Ibrar, Professor Department of Botany, UOP identified the plant specimen. A specimen with voucher # Bot.20158 (PUP) was deposited in department's herbarium. The whole plant collected was weighted before and after drying at ambient temperature.
Extraction and fractionation
The shade dried powdered plant 10 kg was macerated with 25 L methanol at room temperature for 10 days with vigorous stirring on daily basis. Whatmann filter paper was used to obtain the residue soluble in methanol which was first filtered through a colorless thin cloth layer in the separating funnel was collected and dried (706 g). Chloroform was then added with the layer separated from n-hexane layer and shaken vigorously. Chloroform being a dense. Filtrates were dried by a rotary evaporator (R-210, Buchi, Switzerland) at 40-45 o C and fitted with a re-circulating chiller (NESLAB instruments). Crude methanol extract was obtained from the procedure (1.57 kg) which was treated with various solvents (based on polarity) for fractionation. A 5L separating funnel was used for fractionation of the crude methanol extract of the plant (1.32 kg). 1L distilled water along with 1.5L nhexane was used in a separating funnel (shacked vigorously) and fixed on stand till the immiscible layers appearance. n-Hexane accumulated as an upper solvent was collected as a lower layer with dried mass of 17 g. The same process was followed for ethyl acetate and n-butanol obtaining masses of 22.7 g and 35 g respectively. The finally left fraction was recovered and concentrated as an aqueous fraction (45 g).
Experimental animals
Albino mice (20.0-25.0 g) were obtained from NIH (National Institute of Health Islamabad). Standard laboratory conditions and required formulated diet were provided to the animals with open access to fresh water.
Acute toxicity
The crude methanol extract of the whole plant at three different doses ranging from 1g/kg to 2 g/kg were used for determination of the acute toxicity. The mice were uniformly grouped into three, comprising six mice each. Treated the negative controlled group with distilled water (10 ml/kg) whereas rest of the two groups with the crude methanol extracts (1 mg/kg and 2 mg/kg). Animals' observation was done in 24 hrs after the administration of the test doses. The initial 4 hrs observations of the animals were for the acute toxicity effect. After 24 hrs the no of death if any were identified [13] . Anti-inflammatory activity Crude methanol extract as well as other fractions were tested for anti-inflammatory effect. The activity of crude extract and different fractions were determined by three different protocols in order to make clear the mechanism involved in the antiinflammatory potentials of the plant.
Carrageenan induced paw edema (CIPE)
Crude methanol extract along with its different fractions were tested for occurrence of anti-inflammatory potentials. BALB/C mice (either sex, 25-30g) were selected. They were divided into fourteen groups. Each group included 6 mice (n=6). Group I (negative control) was given normal saline 10 ml/kg, while Group II (positive control) was given diclofenac sodium at a dose of 10 mg/kg. The crude methanol extract and various fractions were given to rest of the groups, III-XIV at a dose of 100, 200 and 300 mg/kg respectively. After 30 min of the test samples administration each mouse was injected Carrageenan (1%) in sub-planter tissue of right hind paw. Plethysmometer (LE 7500 plan lab S.L) was used for measurement of anti-inflammatory potentials for a total duration of 5 hrs (0, 1, 2, 3, 4 and 5 hrs) [13] . Percent inhibition of edema was calculated by using the formula: % Inhibition = A-B/B X100 Where A and B represents edema volume of negative control, paw edema of tested groups.
Histamine-induced paw edema (HIPE)
The HIPE trial was adopted according to the authentic protocol [14] . The test sample includes the oral administration of indomethacin (10 mg/kg) and distilled water 10ml/kg. Histamine (0.1 ml) was administered in sub-plantar injection to the tissue of right hand paw after one hour of test samples administration. After histamine injection, paw thickness was noted (at 30 min interval) for 3hrs. The % inhibition was calculated by using the formula: % Inhibition = A-B/B X100 Where A and B represents edema volume of negative control, paw edema of tested groups. Figure 1 . It exhibited significant inhibitory activity of CIPE only at 3 rd h at 100 mg/kg i.p. However, it showed marked antiinflammatory effect after 2 nd h of injection and remained significant till 5 th h at 200 and 300 mg/kg i.p. The crude extract was then fractionated into various fractions which showed different anti-inflammatory effects at different doses. The Hex fraction showed maximum effect against the CIPE at a dose of 100 to 300 mg/kg i.p in 2 nd and 3 rd h. Whereas, the effectiveness of the carageenan induced anti-inflammatory effect remained till the 5 th hour of injection. The chloroform and aqueous fractions showed significant effect only at 200 and 300 mg/kg in the 3 rd h of induced inflammation. Ethyl acetate fraction showed anti-inflammatory potentials at 300 mg/kg in the 2 nd h. Moreover, in the 3 rd h both the afore mentioned doses were significant. extract/subsequent fractions of V. serpens were subjected for the anti-inflammatory effect by using XIEE protocol. Three test doses were selected (300, 200 and 100 mg/kg oral administration) for antiinflammatory effective results determination. The crude extract showed maximum inhibitory effect (57.6 %) at 300 mg/kg. The activity of crude extract was significant in a dose dependent way. Upon treatment with different solvents the fractions obtained showed different antiinflammatory effects. The most effective and significant fraction considered was the n-hexane which also showed significance in a dose dependent way with the maximum percent inhibition value of 55 % at 300 mg/kg. This was followed by the chloroform and ethyl acetate fractions and then by the aqueous fraction whose considerable effects were shown at 200 and 300 mg/kg with a maximum inhibition values of 51, 49 and 48.5 % respectively. Inflammation being a complex process has direct association with pain which may involve increase in: vascular permeability, cells migration (mononuclear and granulocytes) and proliferation of granulomatous tissue. Antiinflammatory compounds act through different mechanisms. Either by blocking the pro-inflammatory mediators (directly via enzyme like COX-2 inhibition) or enzyme expression is decreased such as antiinflammatory steroidal compounds or substrate levels are decreased like reduction in the release of arachidonic acid. The release of stored mediators/blockage of interaction of receptors mediators (histamine antagonists receptor). Immuno-stimulation is also one of the mechanism i.e phagocytosis activation as well as maturation of myeloid cells which ultimately response to the challenge of allergen [17] . COX-3 is determined in the heart tissue and brain cortex [23] . In CIPE protocol the crude extract and n-hexane fractions were effective against the inflammation challenge from the 2 nd till the 5 th h at 200 and 300 mg/kg. whereas the chloroform, aqueous and ethyl acetate fractions also showed significant effects and reduced paw edema in the 3 rd h at 300 mg/kg i.p. The crude extract and the n-hexane fraction of V.serpens are effective in both the phases whereas the rest of the fractions showed significant effets only in the late phase. ] and possess antioxidant activity along with the triterpenes (anti-inflammatory compounds) which may be the major contributors for its anti-inflammatory activity. Flavonoid and glycosides also contribute significantly in the analgesic as well as anti-inflammatory action [37] . In the present study the isolated flavonoids 1-6 from the chloroform fraction of the plant also showed marked scavenging effect against DPPH so this may also give a solid scientific background to the plant as a strong anti-inflammatory agent. Moreover, further work in future is required to be focused on this plant as an anti-inflammatory agent to make its use more authentic and more common with the scientific knowledge. 
Xylene induced ear edema (XIEE)
